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Description 

[0001] The present invention relates to a transmission 
gear shift rod control device, as disclosed in EP 0 849 
508A and corresponding to the preamble of claim 1 . 5 
[0002] In particular, the present invention relates to a 
device for controlling the gear shift rod of a mechanical 
H type transmission normally used on motor vehicles 
and similar, and to which the following description refers 
purely by way of example. 

[0003] As is known, currently used transmissions for 
motor vehicles and similar comprise a transmission cas- 
ing from which projects at least one gearshift rod which 
is operated by the driver of the vehicle to select and en- 
gage a given gear. 

[0004] In commonly used H transmissions, gear se- 
lection and engagement are effected by a combination 
of angular and axial displacements of the gear shift rod, 
from which the definition "mechanical H transmission" 
derives. 

[0005] With reference to Figures 1a and 1b, the gear 
engagement positions are in fact arranged in a double 
H configuration, in which the gears are divided into pairs 
(e.g. 1-2, 3-4 and 5-R) commonly referred to as "rang- 
es", so that, as of a reference position normally located 
at the center of the double H, gear engagement is ef- 
fected by axial (Figure 1a) or angular (Figure 1b) dis- 
placement, and range selection by angular (Figure 1a) 
or axial (Figure 1b) displacement, of the gear shift rod. 
[0006] Currently used gear shift rod control devices 
substantially comprise a control shaft connected to the 
transmission shift rod itself; and a pair of actuators con- 
nected to and for rotating and axially moving the control 
shaft. 

[0007] More specifically, when range selection is ef- 
fected by angular displacement of the gear shift rod (Fig- 
ure 1a), the actuator governing angular displacement of 
the control shaft provides for three different angular con- 
trol shaft positions (four in the case of a six-speed plus 
reverse transmission), each corresponding to a given . 
range selection; whilethe linear actuator governing axial 
displacement of the control shaft provides for three dif- 
ferent axial control shaft positions, each corresponding 
to engagement of a given gear orto the neutral position. 
Conversely, when range selection is effected by axial 
displacement of the gear shift rod (Figure 1 b), the linear 
actuator governing axial displacement of the control 
shaft provides for three different axial control shaft po- 
sitions (four in the case of a six-speed plus reverse 
transmission), each corresponding to a given range se- 
lection; while the actuator governing angular displace- 
ment of the control shaft provides for three different an- 
gular control shaft positions, each corresponding to en- 
gagement of a given gear or to the neutral position. 
[0008] The above actuators are normally operated 
pneumatically, hydraulically or electrically, 'and are con- 
trolled by an electronic central control unit. 
[0009] In another embodiment of the control device, 



the range selection actuator is replaced by a cam guide 
device which, when commanded, provides for com- 
bined angular-axial displacement of the control shaft of 
the device, so as to shift between two consecutive gears 
in two consecutive ranges, as opposed to two gears in 
the same range. 

[0010] The cam guide device normally comprises a 
cylindrical cam fitted in axially rotating manner to the 
control shaft; and a lock device which, when command- 
ed, prevents rotation of the cylindrical cam about the 
control shaft. The lock device is controlled by the elec- 
tronic central control unit, and the cylindrical cam has a 
groove engaged in sliding manner by a radial pin ex- 
tending from the control shaft. The groove is so shaped 
as to produce - when the lock device is set to prevent 
rotation of the cylindrical cam about the control shaft - 
a combined angular-axial displacement of the control 
shaft to shift between two consecutive gears in two con- 
secutive ranges. 

[0011] Control devices with two linear actuators have 
the major drawback of requiring relatively complex com- 
ponent parts, such as multiposition actuators, valves, 
travel regulating members and position transducers, 
which call for accurate machining and ' involve high-cost 
construction arrangements. On the other hand, though 
much simpler in design, single linear actuator control de- 
vices provide for sequential shifting which, in certain op- 
erating conditions, is not particularly desired. 
[0012] For example, when downshifting skipping one 
or more gears, single linear actuator control devices are 
forced to downshift through all the intervening gears, 
thus considerably increasing shift time and impairing the 
drivability of the vehicle. The same also applies to repeat 
shifting between first and reverse gear when parking, in 
which case the control device is again forced to shift 
continually through all the intervening gears. 
[0013] It is an object of the present invention to pro- 
vide a gear shift rod control device designed to combine 
the advantages of the two actuator solution with those 
of the single linear actuator, cam guide device solution. 
[0014] According to the present invention, there is 
provided a control device for controlling the gear shift 
rod of a transmission, wherein the gear shift rod is mov- 
able, by virtue of axial displacements and rotations, be- 
tween a number of gear engagement positions, each 
corresponding to engagement of a gear or to the neutral 
position; the control device comprising: 

fixed supporting means; 

a control shaft fitted to said fixed supporting means 
so as to rotate angularly about its own axis to effect 
a gear range selection, and move axially along its 
own axis to engage/disengage the gears; for each 
gear range, said control shaft also assuming three 
distinct axial positions corresponding respectively 
to an axial neutral position and two axial gear en- 
gagement positions; 

actuating means for selectively moving said control 
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shaft axially along its own axis between said three 
distinct axial positions; and 
first cam guide means connected mechanically to 
said control shaft, and which provide, during axial 
displacement of the control shaft to shift between 5 
the two axial gear engagement positions of one 
range, for selectively effecting a sufficient angular 
rotation of the control shaft to shift to the immedi- 
ately following/preceding range, so as to effect a se- 
quential gear engagement, i.e. shift between con- 
secutive gears in consecutive ranges; the control 
device being characterized by comprising second 
cam guide means connected mechanically to said 
control shaft, and which provide, during axial dis- 
placement of the control shaft to shift between the 
two axial gear engagement positions of one range, 
for selectively effecting rotation of the control shaft 
in the opposite direction to that effected by the first 
cam guide means, so as to shift between noncon- 
secutive gears. 

[0015] Alternatively, according to the present inven- 
tion, there is provided a control device for controlling the 
gear shift rod of a transmission, wherein the gear shift 
rod is movable, by virtue of axial displacements and ro- 
tations, between a number of gear engagement posi- 
tions, each corresponding to engagement of a gear or 
to the neutral position; the control device comprising: 

fixed supporting means; 

a control shaft fitted to said fixed supporting means 
so as to rotate angularly about its own axis to en- 
gage/disengage the gears, and move axially along 
its own axis to effect a gear range selection; for each 
gear range, said control shaft also assuming three 
distinct angular positions corresponding respec- 
tively to an angular neutral position and two angular 
gear engagement positions; 
actuating means for selectively moving said control 
shaft angularly about its own axis between said 
three distinct angular positions; and 
first cam guide means connected mechanically to 
said control shaft, and which provide, during angu- 
lar displacement of the control shaft to shift between 
the two angular gear engagement positions of one 
range, for selectively effecting a sufficient axial dis- 
placement of the control shaft to shift to the imme- 
diately following/preceding range, so as to effect a 
sequential gear engagement, i.e. shift between 
consecutive gears in consecutive ranges; 

said control device being characterized by comprising 
second cam guide means connected mechanically to 
said control shaft, andwhich provide, during angulardis- 
placement of the control shaft to shift between the two 
angular gearengagement positions of one range, for se- 
lectively effecting an axial displacement of the control 
shaft in the opposite direction to that effected by the first 



cam guide means, so as to shift between nonconsecu- 
tive gears. 

[0016] A non-limiting embodiment of the present in- 
vention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 

Figures 1a and 1b show, schematically, two possi- 
ble gear engagement grids of an H transmission in 
relation to the gear shift rod of the transmission; 
Figure 2 shows a section, with parts removed for 
clarity, of a transmission shift rod control device in 
accordance with the teachings of the present inven- 
tion; 

Figure 3 shows a section, with parts removed for 
clarity, of a variation of the Figure 2 control device; 
Figure 4 shows a plan view of a first detail of the 
Figure 2 and 3 device; 

Figure 5 shows a plan view of a second detail of the 
Figure 2 and 3 device; 

Figure 6 shows a plan view of a detail of the Figure 
3 device; 

Figure 7 shows a section, with parts removed for 
clarity, of a further preferred embodiment of the con- 
trol device in the preceding Figures; 
Figure 8 shows a plan view of a first detail of the 
Figure 7 device; 

Figure 9 shows apian view of a second detail of the 
Figure 7 device; 

Figure 1 0 shows a front view, with parts in section 
and parts removed for clarity, of the Figure 7 control 
device. 

[0017] With reference to Figures 1a, 1b and 2, number 
1 indicates as a whole a device for controlling the gear 
shift rod 2 of a known mechanical transmission, prefer- 
ably, but not necessarily, of the H selection grid type nor- 
mally used on motor vehicles and similar. 
[0018] In particular, control device 1 provides, on 
command, for effecting given axial and/or angular dis- 
placements of the gear shift rod 2 extending from the 
transmission casing, so as to shift, on command, from 
one gear to another. The gearshift rod 2 of a mechanical 
H transmission, in fact, is movable between a number 
of gear engagement positions arranged in a double H 
selection grid as shown in Figure 1a or 1b. 
[0019] It should be pointed out that a mechanical H 
transmission may also comprise two or more gear shift 
rods 2: in which case, though the selection grid may dif- 
fer, shifting from one gear to another is nevertheless per- 
formed by effecting a given axial and/or angular dis- 
placement of at least one of the shift rods 2. 
[0020] With With reference to Figure 2, control device 
1 comprises an outercasing 5; a control shaft 6 mounted 
to rotate angularly and move axially inside casing 5; a 
linear actuator 7 for moving control shaft 6, on com- 
mand, parallel to axis A of the control shaft; and a cam 
guide device 8 which, on command, provides for con- 
verting axial displacement of control shaft 6 into com- 
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bined angular-axial displacement, so as to convert a 
shift between two gears in the same range into a shift 
between two consecutive gears in two consecutive 
ranges. 

[0021] Control device 1 also comprises a second cam 5 
guide device 9 which, on command, provides for con- 
verting axial displacement of control shaft 6 into com- 
bined angular-axial displacement, so as to convert a 
shift between two consecutive gears in the same range 
into a shift between two nonconsecutive gears in two 
consecutive ranges. 

[0022] Casing 5 houses linear actuator 7 and the two 
cam guide devices 8 and 9, and is fitted to the transmis- 
sion so that control shaft 6 is aligned with gear shift rod 
2. One end of control shaft 6, on the other hand, is con- 
nected to gearshift rod 2 so as to transmit said angular 
and axial displacements to rod 2. More specifically, in 
the example shown, the end of control shaft 6 comprises 
a known mechanical joint for connecting control shaft 6 
rigidly to gear shift rod 2. 

[0023] with reference to Figure 2, linear actuator 7 
may assume three different axial positions, each corre- 
sponding to engagement of a gear or to the neutral po- 
sition, and, in the example shown, is defined by a piston 
1 1 mounted to slide axially inside a cylindrical cavity 1 2 
formed in casing 5. Cylindrical cavity 12 extends coax- 
ially with axis A inside casing 5, and is fitted through with 
control shaft 6, while piston 1 1 is fitted to control shaft 6 
and defines, inside cylindrical cavity 12, two comple- 
mentary, variable-volume chambers 12a and 12b. 
[0024] Chambers 12a and 12b are filled alternately or 
simultaneously with pressurized fluid to set control shaft 
6, to which piston 11 is fitted rigidly, to one of said three 
different axial positions, each corresponding to engage- 
ment of a gear or to the neutral position. More specifi- 
cally, and with reference to Figure 1a, when the two 
chambers 12a and 12b are filled simultaneously, control 
shaft 6 is set to an intermediate position corresponding 
to selection of the neutral position; whereas, when 
chamber 12a or 12b is filled, control shaft 6 is moved- 
forwards or backwards by a given amount d with respect 
to the intermediate position, so as to engage the bottom 
or top gear in the range. 

[0025] With reference to Figure 2, cam guide device 
8 comprises a cylindrical shaft-guide cam 16 mounted 
for rotation about control shaft 6 inside a cylindrical seat 
17 formed in casing 5; and a lock device 18 which, on 
command, prevents rotation of cylindrical cam 16 about 
axis A. A substantially S-shaped slot 19 (Figure 4) is 
formed in the lateral wall of cylindrical cam 16, and is 
engaged in sliding manner by a pin 20 extending radially 
from control shaft 6, so as to produce a combined axial- 
angular displacement of control shaft 6 for sequential 
gear engagement. 

[0026] More specifically, slot 19 (Figure 4) is so 
shaped as to rotate control shaft 6, during axial displace- 
ment to shift from the top to the bottom gear in the range, 
by an amount equal to the angular displacement a re- 



quired to shift to the adjacent range; and in such a di- 
rection as to shift to the immediately following range, so 
that what would have been a top to bottom gear shift 
within the same range is converted into a shift from the 
top gear in one range to the bottom gear in the immedi- 
ately following range. 

[0027] Obviously, if the axial displacement of control 
shaft 6 is to shift from the bottom to the top gear in the 
range, control shaft 6 is rotated in the opposite direction 
to convert what would have been a bottom to top gear 
shift within the same range into a shift from the bottom 
gear in one range to the top gear in the immediately pre- 
ceding range. 

[0028] It should be pointed out that control shaft 6 may 
only be rotated clockwise or anticlockwise when cylin- 
drical cam 16 is prevented from rotating about axis A. 
Conversely, control shaft 6 is moved axially as cylindri- 
cal cam 1 6 rotates about axis A. 
[0029] With reference to Figure 1a, when cylindrical 
cam 16 is idle, in-range shifting is permitted between 
such gears as 1-2, 2-1 , 3-4, 4-3, 5-R, R-5, 5-(6) or (6)- 
5; whereas, when cylindrical cam 16 is locked, shifting 
between consecutive gears in consecutive ranges is 
permitted between such gears as (R)-1 , 1 -(R), 2-3, 3-2, 
4-5 or 5-4. 

[0030] In the example shown, lock device 1 8 for lock- 
ing cam guide device 8 is defined by a jaw 21 housed 
inside cylindrical seat 1 7 and facing the outer lateral sur- 
face of cylindrical cam 16; and by a pressure member 
22 for moving jaw 21 , on command, radially to and from 
a work position in which jaw 21 rests on cylindrical cam 
16 to prevent rotation of control shaft 6 about axis A. 
[0031] In the example shown, pressure member 22 is 
defined by a piston 23 mounted to slide axially inside a 
cylindrical cavity 24 extending radially, i.e. perpendicu- 
lar to axis A, inside casing 5. Piston 23 defines, inside 
cylindrical cavity 24, two complementary, variable-vol- 
ume chambers 24a and 24b, and is connected rigidly to 
jaw 21 by a rod 25 extending radially from the body of 
piston 23 and through the bottom of cylindrical cavity 24, 
and facing the inside of cylindrical seat 17 housing jaw 
21. 

[0032] Chamber 24a, interposed between piston 23. 
and jaw 21 , houses a helical spring 26 for maximizing 
the volume of chamber 24a; while chamber 24b is filled 
with a pressurized fluid which, in opposition to the elastic 
force of helical spring 26, moves piston 23 radially to 
increase the volume of chamber 24b. The displacement 
of piston 23 required to increase the volume of chamber 
24b results in radial displacement of jaw 21 onto the out- 
er lateral surface of cylindrical cam 16, thus locking cy- 
lindrical cam 16. 

[0033] With reference to Figure 2, like cam guide de- 
vice 8, cam guide device 9 comprises a cylindrical shaft- 
guide cam 36 mounted for rotation about control shaft 
6 inside a cylindrical seat 37 formed in casing 5; and a 
lock device 38 which, on command, prevents rotation of 
cylindrical cam 36 about axis A. 
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[0034] Like cylindrical cam 1 6 of cam guide device 8, 
cylindrical cam 36 also comprises a slot 39 engaged in 
sliding manner by a pin 40 extending radially from con- 
trol shaft 6. Slot 39 (Figure 5), however, is shaped spec- 
ularly with respect to slot 1 9 so as to rotate control shaft 5 
6, during the same axial displacement of control shaft 
6, in the opposite direction to the 'rotation imparted by 
cylindrical cam 16. 

[0035] As such, an in-range top to bottom gear shift 
is converted into a shift from the top gear of one range 
to the bottom gear of the immediately preceding range; 
while an in-range bottom to top gear shift is converted 
into a shift from the bottom gear of one range to the top 
gear of the immediately following range. 
[0036] Lock device 38 is identical to lock device 18, 
and therefore requires no further explanation. 
[0037] With reference to Figure 1a, when cylindrical 
cam 36 is locked, shifting is permitted between noncon- 
secutive gears in consecutive ranges, such as 1 -4, 4-1 , 
3-R, R-3, 3-(6) or (6)-3. 

[0038] In the Figure 3 variation, control device 1 com- 
prises a third cam guide device 1 0 which, on command, 
provides for converting axial displacement of control 
shaft 6 into combined angular-axial displacement, so as 
to convert a shift between two consecutive gears in the 
same range into a shift between two nonconsecutive 
gears in two nonconsecutive ranges. 
[0039] With reference to Figure 3, like cam guide de- 
vices 8 and 9, cam guide device 10 comprises a cylin- 
drical shaft-guide cam 46 mounted for rotation about 
control shaft 6 inside a cylindrical seat 47 formed in cas- 
ing 5; and a lock device 48 which, on command, pre- 
vents rotation of cylindrical cam 46 about axis A. 
[0040] Like cylindrical cams 16 and 36 of cam guide 
devices 8 and 9, cylindrical cam 46 also comprises a 
slot 49 engaged in sliding manner by a pin 50 extending 
radially from control shaft 6. Slot 49 (Figure 6), however, 
is so shaped as to rotate control shaft 6, during axial 
displacement of control shaft 6, by an angle 2a equal to 
the angular displacement required to shift between two 
nonadjacent ranges. The direction of rotation is obvious- 
ly opposite that imparted to control shaft 6 by cylindrical 
cam 16. 

[0041] With reference to Figure 1a, when cylindrical 
cam 46 is locked, shifting is therefore permitted between 
nonconsecutive gears in nonconsecutive ranges, i.e. di- 
rect shifting is permitted from first gear to reverse and 
vice versa. 

[0042] Lock device 48 is identical to lock device 18, 
and therefore requires no further explanation. 
[0043] The above description relates to a control de- 
vice 1 connected to a gear shift rod 2 whereby gear en- 
gagement is effected by axial displacements, and range 
selection by angular displacements, of the control shaft, 
as shown in Figure 1a. 

[0044] Figures 7, 8, 9 and 1 0, on the other hand, show 
an alternative embodiment of control device 1 connect- 
ed to a gear shift rod 2 whereby gear engagement is 



effected by angular displacements, and range selection 
by axial displacements, of the control shaft, as shown 
in Figure 1b. 

[0045] In this case, linear actuator 7 is replaced by a 
linear actuator T crosswise to control shaft 6 and con- 
nected to control shaft 6 by a known mechanism to move 
control shaft 6 between three different angular positions, 
each corresponding to engagement of a gear or to the 
neutral position. With reference to Figure 1 0, in the par- 
ticular example shown, said mechanism is defined by a 
connecting rod having a first end hinged to the output 
shaft of linear actuator 7\ and a second end fitted an- 
gularly integral with and in axially sliding manner to con- 
trol shaft 6. 

[0046] This embodiment again comprises cam guide 
devices 8, 9, and possibly also 10, but slot 19 of cylin- 
drical cam 1 6 is stepped (Figure 8) to permit sequential 
gear engagement; slot 39 (Figure 9) of cylindrical cam 
36 is specular with respect to slot 19 to permit shifting 
between two nonconsecutive gears in two consecutive 
ranges; and slot 49 of cylindrical cam 46 is so formed 
as to permit shifting between nonconsecutive gears in 
nonconsecutive ranges, and so permit direct shifting 
from first gear to reverse and vice versa. 
[0047] More specifically, during angular displacement 
to effect an in-range top to bottom gear shift, cam guide 
device 8 imparts to control shaft 6 an axial displacement 
of value d sufficient to shift to the adjacent range and, 
obviously, of such a direction as to shift to the immedi- 
ately following range. 

[0048] The axial displacements imparted to control 
shaft 6 by cam guide devices 9 and 10 are opposite in 
direction to that imparted by cam guide device 8 during 
the same angular displacement. 
[0049] It should be pointed out that, in this embodi- 
ment, control shaft 6 comprises known click-on connect- 
ing means (not shown) for. connecting cylindrical cams 
16, 36, and 46 if present, angularly integral with control 
shaft 6 as long as the cams are idle and permitted to 
rotate about control shaft 6. 

[0050] In the example shown, control shaft 6 has a 
number of radial seats fitted inside in axially rolling man- 
ner with a number of lock balls which are pushed out- 
wards of the shaft by helical springs housed inside the 
radial seats. The lock balls are inserted partially inside 
hemispherical seats appropriately arranged on the inner 
lateral surfaces of cylindrical cams 1 6, 36 or 46 so as to 
connect cylindrical cams 1 6, 36 or 46 to control shaft 6 
until the cams are made integral with the body of casing 
5 by lock devices 1 8, 38 and 48. 
[0051] Linear actuators 7 and T and pressure mem- 
bers 22 of lock devices 1 8, 38 and 48, which are hydrau- 
lic in the example shown, may of course be replaced by 
similar pneumatic or electric components. 
[0052] Furthermore, control device 1 may obviously 
be integrated inside the transmission casing; so that 
casing 5 forms part of the transmission casing, and con- 
trol shaft 6 forms part of gear shift rod 2. 
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[0053] In the above description, reference is made to 
a double H selection grid wherein the selection ranges 
are equidistant (equal-range selection grid), but control 
device 1 may of course be easily altered to operate with 
a double H selection grid wherein the selection ranges 
are not equidistant (unequal-range selection grid). 
[0054] Operation of control device 1 is self-explana- 
tory from the foregoing description. 
[0055] The advantages of the device according to the 
present invention are obvious: using only one linear ac- 
tuator and a number of cam guide devices 8, 9 and 1 0, 
sequential gear engagement or direct shifting between 
nonconsecutive gears may be effected indifferently, 
thus greatly improving the drivability of the vehicle. 
[0056] Clearly, changes may be made to control de- 
vice 1 as described and illustrated herein without, how- 
ever, departing from the scope of the present invention. 

Claims 

1 . A control device (1 ) for controlling the gear shift rod 
(2) of a transmission, wherein the gear shift rod (2) 
is movable, by virtue of axial displacements and ro- 
tations, between a number of gear engagement po- 
sitions, each corresponding to engagement of a 
gear or to the neutral position; the control device (1) 
comprising: 

fixed supporting means (5); 
a control shaft (6) fitted to said fixed supporting 
means (5) so as to rotate angularly about its 
own axis (A) to effect a gear range selection, 
and move axially along its own axis (A) to en- 
gage/disengage the gears; for each gear 
range; said control shaft (6) also assuming 
three distinct axial positions corresponding re- 
spectively to an axial neutral position and two 
axial gear engagement positions; 
actuating means (7) for selectively moving said 
control shaft (6) axially along its own axis (A) 
between said three distinct axial positions; and 
first cam guide means (8) connected mechan- 
ically to said control shaft (6), and which pro- 
vide, during axial displacement of the control 
shaft (6) to shift between the two axial gear en- 
gagement positions of one range, for selective- 
ly effecting a sufficient angular rotation of the 
control shaft (6) to shift to the immediately fol- 
lowing/preceding range, so as to effect a se- 
quential gear engagement, i.e. shift between 
consecutive gears in consecutive ranges; 

the control device (1 ) being characterized by com- 
prising second cam guide means (9, 1 0) connected 
mechanically to said control shaft (6), and which 
provide, during axial displacement of the control 
shaft (6) to shift between the two axial gear engage- 



ment positions of one range, for selectively effecting 
an angular rotation of the control shaft (6) in the op- 
posite direction to that effected by the first cam 
guide means (8), so as to shift between noncon- 
5 secutive gears. 

2. A control device as claimed in Claim 1 , character- 
ized in that the angular rotation imparted by said 
second cam guide means (9) is sufficient to shift to 

10 the immediately preceding/following range, so as to 
shift between nonconsecutive gears in consecutive 
ranges. 

3. A control device as claimed in Claim 1 , character- 
's ized in that the angular rotation imparted by said 

second cam guide means (10) is sufficient to shift 
to an other than immediately preceding/following 
range, so as to shift between nonconsecutive gears 
in nonconsecutive ranges. 

20 

4. A control device as claimed in Claim 2 or 3, char- 
acterized in that said second cam guide means (9, 
1 0) comprise a cylindrical shaft-guide cam (36, 46) 
fitted in angularly rotating manner to the control 

25 shaft (6) inside said fixed supporting means (5); and 
locking means (38, 48) for selectively making said 
cylindrical cam (36, 46) integral with said fixed sup- 
porting means (5); said cylindrical cam (36, 46) hav- 
ing at least one shaped slot (39, 49) engaged in slid- 

30 jng manner by a pin (40, 50) extending radially from 
the control shaft (6). 

5. A control device as claimed in any one of the fore- 
going Claims, characterized by comprising third 

35 cam guide means (9, 10) connected mechanically 
to said control shaft (6) and which provide, during 
axial displacement of the control shaft (6) to shift 
between the two axial gear engagement positions 
in one range, for selectively effecting an angular ro- 

40 tation of the control shaft (6) in the opposite direc- 
tion to that effected by the first cam guide means 
(8), so as to shift between nonconsecutive gears. 

6. A control device as claimed in Claims 2 and 5, char- 
ts acterized in that the angular rotation imparted by 

said third cam guide means (1 0) is sufficient to shift 
to an other than immediately preceding/following 
range, so as to shift between nonconsecutive gears 
in nonconsecutive ranges. 

50 

7. A control device (1 ) for controlling the gear shift rod 
(2) of a transmission, wherein the gear shift rod (2) 
is movable, by virtue of axial displacements and ro- 
tations, between a number of gear engagement po- 

55 sitions, each corresponding to engagement of a 
gear or to the neutral position; the control device (1 ) 
comprising: 
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fixed supporting means (5); 
a control shaft (6) fitted to said fixed supporting 
means (5) so as to rotate angularly about its 
own axis (A) to engage/disengage the gears, 
and move axially along its own axis (A) to effect 5 
a gear range selection; for each gear range, 
said control shaft (6) also assuming three dis- 
tinct angular positions corresponding respec- 
tively to an angular neutral, position and two an- 
gular gear engagement positions; io 
actuating means (7') forselectively moving said 
control shaft (6) angularly about its own axis (A) 
between said three distinct angular positions; 
and 

first cam guide means (8) connected mechan- 15 
ically to said control shaft (6), and which pro- 
vide, during angular displacement of the control 
shaft (6) to shift between the two angular gear 
engagement positions of one range, for selec- 
tively effecting a sufficient axial displacement 20 
of the control shaft (6) to shift to the immediately 
following/preceding range, so as to effect a se- 
quential gear engagement, i.e. shift between 
consecutive gears in consecutive ranges; 

25 

said control device (1) being characterized by 
comprising second cam guide means (9, 10) con- 
nected mechanically to said control shaft (6), and 
which provide, during angular displacement of the 
control shaft (6) to shift between the two angular 30 
gear engagement positions of one range, for selec- 
tively effecting an axial displacement of the control 
shaft (6) in the opposite direction to that effected by 
the first cam guide means (8), so as to shift between 
nonconsecutive gears. 35 

8. A control device as claimed in Claim 7, character- 
ized in that the axial displacement imparted by said 
second cam guide means (9) is sufficient to shift to 

the immediately preceding/following range, so as to 40 
shift between nonconsecutive gears in consecutive 
ranges. 

9. A control device as claimed in Claim 7, character- 
ized in that the axial displacement imparted by said 45 
second cam guide means (10) is sufficient to shift 

to an other than immediately preceding/following 
range, so as to shift between nonconsecutive gears 
in nonconsecutive ranges. 

50 

10. A control device as claimed in Claim 8 or 9, char- 
acterized in that said second cam guide means (9, 
10) comprise a cylindrical shaft-guide cam (36, 46) 
fitted in angularly rotating manner to the control 
shaft (6) inside said fixed supporting means (5); and 55 
locking means (38, 48) for selectively making said 
cylindrical cam (36, 46) integral with said fixed sup- 
porting means (5); said cylindrical cam (36, 46) hav- 



ing at least one shaped slot (39, 49) engaged in slid- 
ing manner by a pin (40, 50) extending radially from 
the control shaft (6). 

11. A control device as claimed in any one of Claims 7 
to 10, characterized by comprising third cam guide 
means (9, 1 0) connected mechanically to said con- 
trol shaft (6) and which provide, during angular dis- 
placement of the control shaft (6) to shift between 
the two angular gear engagement positions in one 
range, for selectively effecting an axial displace- 
ment of the control shaft (6) in the opposite direction 
to that effected by the first cam guide means (8), so 
as to shift between nonconsecutive gears. 

12. A control device as claimed in Claims 8 and 11, 
characterized in that the axial displacement im- 
parted by said third cam guide means (10) is suffi- 
cient to shift to an other than immediately preced- 
ing/following range, so as to shift between noncon- 
secutive gears in nonconsecutive ranges. 



Patentanspruche 

1. Steuervorrichtung (1) zum Steuern der Gangwahl- 
stange (2) eines Getriebes, wobei die Gangwahl- 
stange (2) kraft axialer Verlagerungen und Drehun- 
gen zwischen einer Anzahl von Gangeinruckposi- 
tionen, wovon jede einem eingeruckten Gang oder 
der Leeriaufposition entspricht, beweglich ist; wo- 
bei die Steuervorrichtung (1) umfaBt: 

- feste Haltemittel (5); 

eine Steuerwelle (6), die an den festen Halte- 
mitteln (5) befestigt ist, urn sich in Winkelrich- 
tung urn ihre eigene Achse (A) zu drehen, urn 
eine Gangbereichsauswahl auszufuhren, und 
urn sich axial langs ihrereigenen Achse (A) zu 
bewegen, urn die Gange einzurucken/auszu- 
riicken; wobei die Steuerwelle (6) fur jeden 
Gangbereich aufterdem drei verschiedene 
axiale Positionen annimmt, die einer axialen 
Leerlaufstellung und zwei axialen Gangein- 
riickpositionen entsprechen; 
Aktuatormittel (7), die die Steuerwelle (7) wahl- 
weise axial langs ihrer eigenen Achse (A) zwi- 
schen den drei verschiedenen axialen Positio- 
nen bewegen; und 

erste Steuerkurvenmittel (8), die mit der Steu- 
erwelle (6) mechanisch verbunden sind und 
wahrend der axialen Verlagerung der Steuer- 
welle (6), um zwischen zwei axialen Gangen- 
ruckpositionen eines Bereichs zu schalten, ei- 
ne wahlweise Ausfuhrung einer ausreichenden 
Winkeldrehung der Steuerwelle (6) bewirken, 
um in den unmittelbar folgenden/vorhergehen- 
den Bereich zu schalten, um so ein sequentiel- 
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lesGangeinrucken, d. h. ein Schalten zwischen 
aufeinanderfolgenden Gangen in aufeinander- 
folgenden Bereichen zu bewirken; 

wobei die Steuervorrichtung (1) gekenn- 5 
zeichnet ist durch zweite Steuerkurvenmittel (9, 
1 0), die mechanisch mit der Steuerwelle (6) verbun- 
den sind und wahrend der axialen Verlagerung der 
Steuerwelle (6), um zwischen den beiden axialen 
Gangeinruckpositionen eines Bereichs zu schalten, 
diewahlweiseAusfuhrung einer Winkeldrehung der 
Steuerwelle (6) in einer Richtung bewirken, die zu 
derjenigen, in der die Winkeldrehung durch die er- 
sten Steuerkurvenmittel (8) ausgefuhrt wird, entge- 
gengesetzt ist, um so zwischen nicht aufeinander- 
folgenden Gangen zu schalten. 

2. Steuervorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Winkeldrehung, die von den 
zweiten Steuerkurvenmitteln (7) erzwungen wird, 20 
ausreicht, um zwischen dem unmittelbar vorherge- 
henden/folgenden Bereich zu schalten, um so zwi- 
schen nicht aufeinanderfolgenden Gangen in auf- 
einanderfolgenden Bereichen zu schalten. 

25 

3. Steuervorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Winkeldrehung, die von den 
zweiten Steuerkurvenmitteln (10) erzwungen wird, 
ausreicht, um zu einem anderen als dem unmittel- 
bar vorhergehenden/folgenden Bereich zu schal- 30 
ten, um so zwischen nicht aufeinanderfolgenden 
Gangen in nicht aufeinanderfolgenden Bereichen 

zu schalten. 

4. Steuervorrichtung nach Anspruch 2 Oder 3, da- 35 
durch gekennzeichnet, daB die zweiten Steuer- 
kurvenmittel (9, 10) einen zylindrischen Wellenfuh- 
rungsnocken (36, 46), der in Winkelrichtung dreh- 
bar an der Steuerwelle (6) innerhalb der festen Hal- 
temittel (5) angebracht ist; und Verriegelungsmittel 40 
(38, 48), die den zylindrischen Nocken (36 : 46) 
wahlweise mit den festen Haltemitteln (5) zu einer 
Einheit zusammenfugen, umfassen; wobei derzy- 
lindrische Nocken (36, 46) wenigstens einen ge- 
formten Schlitz (39, 49) besitzt, in dem ein Stift (40, 45 
50), der sich von der Steuerwelle (6) radial er- 
streckt, in Gleiteingriff ist. 

5. Steuervorrichtung nach einem der vorhergehenden 
Anspruche, gekennzeichnet durch dritte Steuer- 50 
kurvenmittel (9, 1 0), die mit der Steuerwelle (6) me- 
chanisch verbunden sind und wahrend der axialen 
Verlagerung der Steuerwelle (6), um zwischen den 
zwei axialen Gangeinruckpositionen in einem Be- 
reich zu schalten, die wahlweise Ausfuhrung einer 55 
Winkeldrehung der Steuerwelle (6) in einer Rich- 
tung zu bewirken, die zu der Richtung, in der die 
Winkeldrehung von den ersten Steuerkurvenmitteln 



(8) ausgefuhrt wird, entgegengesetzt ist, um so zwi- 
schen nicht aufeinanderfolgenden Gangen zu 
schalten. 

6. Steuervorrichtung nach den Anspruche 2 und 5, da- 
durch gekennzeichnet, daB die Winkeldrehung, 
die von den dritten Steuerkurvenmitteln (10) er- 
zwungen wird, ausreicht, um zu einem anderen als 
dem unmittelbar vorhergehenden/folgenden Be- 
reich zu schalten, um so zwischen nicht aufeinan- 
derfolgenden Gangen in nicht aufeinanderfolgen- 
den Bereichen zu schalten. 

Steuervorrichtung (1) zum Steuern der Gangwahl- 
stange (2) eines Getriebes, wobei die Gangwahl- 
stange (2) kraft axialer Verlagerungen und Drehun- 
gen zwischen einer Anzahl von Gangeinruckposi- 
tionen, wovon jede einem eingeruckten Gang Oder 
der Leerlaufstellung entspricht, beweglich ist; wo- 
bei die Steuervorrichtung (1) umfaBt: 

- feste Haltemittel (5); 

eine Steuerwelle (6), die an den festen Halte- 
mitteln (5) angebracht ist, um sich in Winkel- 
richtung um ihre eigene Achse (A) zu drehen, 
um die Gange einzurucken/auszurucken, und 
axial langs ihrer eigenen Achse (A) beweglich 
ist, um eine Gangbereichsauswahl auszufuh- 
ren; wobei die Steuerwelle (6) fur jeden Gang- 
bereich auBerdem drei verschiedene Winkel- 
positionen einnehmen kann, die einer Winkel- 
Leerlaufstellung und zwei Winkel-Gangein- 
ruckpositionen entsprechen; 
Aktuatormittel (7'), die die Steuerwelle (6) in 
Winkelrichtung um ihre eigene Achse (A) wahl- 
weise zwischen drei verschiedenen Winkeipo- 
sitionen bewegen; und 

erste Steuerkurvenmittel (8), die mit der Steu- 
erwelle (6) mechanisch verbunden sind und 
wahrend der Winkelverlagerung der Steuer- 
welle (6), um zwischen zwei Winkel-Gangein- 
ruckpositionen eines Bereichs zu schalten, ei- 
ne wahlweise Ausfuhrung einer ausreichenden 
axialen Verlagerung der Steuerwelle (6) zu 
schaffen, um in den unmittelbar folgenden/vor- 
hergehenden Bereich zu schalten, um so ein 
sequentielles Einrucken der Gange, d. h. ein 
Schalten zwischen aufeinanderfolgenden Gan- 
gen in aufeinanderfolgenden Bereichen, aus- 
zufuhren; 

wobei die Steuervorrichtung (1) gekenn- 
zeichnet ist durch zweite Steuerkurvenmittel (9, 
1 0). die mit der Steuerwelle (6) mechanisch verbun- 
den sind und wahrend der Winkelverlagerung der 
Steuerwelle (6), um zwischen den zwei Winkel- 
Gangeinriickpositionen eines Bereichs zu schalten, 
eine wahlweise Ausfuhrung einer axialen Verlage- 
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rung der Steuerwelle (6) in eincr Richtung zu bewir- 
ken, die zu der Richtung, in der die ersten Steuer- 
kurvenmittel (8) eine axiale Verlagerung ausfuhren, 
entgegengesetzt ist, urn so zwischen nicht aufein- 
anderfolgenden Gangen zu schalten. 

8. Steuervorrichtung nach Anspruch 7, dadurch ge- 
kennzeichnet, daB die axiale Verlagerung, die von 
den zweiten Steuerkurvenmitteln (9) erzwungen 
wird, ausreicht, um in den unmittelbarvorhergehen- 
den/folgenden Bereich zu schalten, um so zwi- 
schen nicht aufeinanderfolgenden Gangen in auf- 
einanderfolgenden Bereichen zu schalten. 

9. Steuervorrichtung nach Anspruch 7, dadurch ge- 
kennzeichnet, daB die axiale Verlagerung, die von 
den zweiten Steuerkurvenmitteln (10) erzwungen 
wird, ausreicht, um zu einem anderen als dem un- 
mittelbar vorhergehenden/folgenden Bereich zu 
schalten, um so zwischen nicht aufeinanderfolgen- 
den Gangen in nicht aufeinanderfolgenden Berei- 
chen zu schalten. 

10. Steuervorrichtung nach Anspruch 8 oder 9, da- 
durch gekennzeichnet, daB die zweiten Steuer- 
kurvenmittel (9, 10) einen zylindrischen Wellenfuh- 
rungsnocken (36, 46), der in Winkelrichtung dreh- 
bar an der Steuerwelle (6) innerhalb der festen Hal- 
temittel (5) angebracht ist; und Verriegelungsmittel 
(38, 48) umfassen, um den zylindrischen Nocken 
(36, 46) wahlweise mit den festen Haltemitteln (5) 
zu einer Einheit zusammenzufugen; wobei der zy- 
lindrische Nocken (36, 46) wenigstens einen ge- 
formten Schlitz (39, 49) besitzt, in dem ein Stift (40, 
50), der sich von der Steuerwelle (6) radial er- 
streckt, in Gleiteingriff ist. 

1 1 . Steuervorrichtung nach einem der Anspruche 7 bis 
10, gekennzeichnet durch dritte Steuerkurvenmit- 
tel (9, 10), die mit der Steuerwelle (6) mechanisch 
verbunden sind und die wahrend der Winkelverla- 
gerung der Steuerwelle (6), um zwischen den zwei 
Winkel-Gangeinruckpositionen in einen Bereich zu 
schalten, die wahlweise Ausfuhrung einer axialen 
Verlagerung der Steuerwelle (6) in einer Richtung 
zu bewirken, die zu der Richtung, in der die ersten 
Steuerkurvenmittel (8) eine axiale Verlagerung aus- 
fuhren, entgegengesetzt ist, um so zwischen nicht 
aufeinanderfolgenden Gangen zu schalten. 

12. Steuervorrichtung nach den Anspruchen 8 und 11, 
dadurch gekennzeichnet, daB die axiale Verlage- 
rung, die von den dritten Steuerkurvenmitteln (10) 
erzwungen wird, ausreicht, um zu einem anderen 
als dem unmittelbar vorhergehenden/folgenden 
Bereich zu schalten, um so zwischen nicht aufein- 
anderfolgenden Gangen in nicht aufeinanderfol- 
genden Bereichen zu schalten. 



Revendications 

1 . Dispositif de commande (1 ) pour controler la tige de 
changement de rapport (2) d'une transmission, 

5 dans lequel la tige de changement de rapport (2) 
est mobile, en vertu de deplacements axiaux et de 
rotations, entre un nombre de positions d'enclen- 
chement de rapport, chacune correspondant a I'en- 
clenchement d'un rapport ou au point mort ; le dis- 

'0 positif de commande (1 ) comprenant : des moyens 
de support fixes (5) ; 

un arbre de commande (6) adapte auxdits 
moyens de support fixes (5) de sorte qu'il tour- 
's ne de facon angulaire sur son propre axe (A) 
afin d'executer une selection de la plage globa- 
le de rapport, et de sorte qu'il se deplace axia- 
lement le long de son propre axe (A) afin d'en- 
clencher/de desenclencher les rapports ; pour 
20 chaque plage globale de rapports, ledit arbre 
de commande (6) assumant egalement trois 
positions axiales distinctes correspondant, res- 
pectivement, a un point mort axial et a deux po- 
sitions d'enclenchement de rapport axiales ; 
25 des moyens de manoeuvre (7) pour deplacer 
selectivement ledit arbre de commande (6) 
axialement le long de son propre axe (A) entre 
lesdites trois positions axiales distinctes ; et 
des premiers moyens de guide de came (8) 
30 connectes mecaniquement audit arbre de com- 
mande (6), et qui permettent, au cours du de- 
placement axial de I'arbre de commande (6) de 
changer de rapport entre les deux positions 
d'enclenchement de rapport axiales d'une pla- 
35 ge, pour executer selectivement une rotation 
angulaire suffisante de I'arbre de commande 
(6) pour changer de rapport a la plage suivante/ 
precedente immediate, afin d'executer un en- 
clenchement de rapport sequentiel, c'est-a-dire 
40 un changement entre des rapports consecutifs 
dans des plages consecutives ; 

le dispositif de commande (1) etant caracte- 
rise en ce qu'il comprend des seconds moyens de 

45 guide de came (9, 10) connectes mecaniquement 
audit arbre de commande (6), et qui permettent, au 
cours du deplacement axial de I'arbre de comman- 
de (6) de changer de rapport entre les deux posi- 
tions d'enclenchement de rapport axiales d'une pla- 

50 ge, pour executer selectivement une rotation angu- 
laire de I'arbre de commande (6) dans la direction 
opposee a celle executee par les premiers moyens 
de guide de came (8), afin d'executer un change- 
ment entre des rapports non consecutifs. 

55 

2. Dispositif de commande selon la revendication 1 , 
caracterise en ce que la rotation angulaire entrai- 
nee par lesdits seconds moyens de guide de came 
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(9) est insuffisante pour changer a la plage prece- 
dente/suivante immediate, afin de changer entre 
des rapports non consecutifs dans des plages con- 
secutives. 

5 

3. Dispositif de commande selon la revendication 1 , 
caracterise en ce que la rotation angulaire entraT- 
nee par lesdits seconds moyens de guide de came 

(1 0) est insuffisante pourchanger a une plage autre 
que la plage precedente/suivante immediate, afin io 
de changer entre des rapports non consecutifs 
dans des plages non consecutives. 

4. Dispositif de commande selon la revendication 2 ou 

3, caracterise en ce que lesdits seconds moyens 15 
de guide de came (9, 10) comprennent une came 
de guide d'arbre cylindrique (36, 46) adaptee selon 
une maniere rotative angulaire a I'arbre de com- 
mande (6) a I'interieur desdits moyens de support 
fixes (5) ; et des moyens de verrouillage (38, 48) 20 
pour rendre selectivement ladite came cylindrique 
(36, 46) integrate avec lesdits moyens de support 
fixe (5) ; ladite came cylindrique (36, 46) compor- 
tant au moins une rainureformee (39, 49) engagee 
selon une maniere de glissement par une tige (40, 25 
50) s'etendant radialement a partir de I'arbre de 
commande (6). 

5. Dispositif de commande selon Tune quelconque 
des revendications precedentes, caracterise en ce 30 
qu'il comprend des troisiemes moyens de guide de 
came (9, 1 0) connectes mecaniquement audit arbre 

de commande (6) et qui permettent, au cours du 
deplacement axial de I'arbre de commande (6) de 
changer entre les deux positions d'enclenchement 35 
de rapport axiales dans une plage, pour executer 
selectivement une rotation angulaire de I'arbre de 
commande (6) dans la direction opposee a celle 
executee par les premiers moyens de guide de ca- 
me (8), afin de changer entre des rapports non con- 40 
secutifs. 

6. Dispositif de commande selon les revendications 2 
et 5. caracterise en ce que la rotation angulaire 
entratnee par les troisiemes moyens de guide de 45 
came (1 0) est insuffisante pourchanger a une plage 
autre que la plage precedente/suivante immediate, 
afin de changer entre des rapports non consecutifs 
dans des plages non consecutives. 

50 

7. Dispositif de commande (1 ) pour controler la tige de 
changement de rapport (2) d'une transmission, 
dans lequel la tige de changement de rapport (2) 
est mobile, en vertu de deplacements axiaux et de 
rotations, entre un nombre de positions d'enclen- 55 
chement de rapport, chacune correspondant a I'en- 
clenchement d'un rapport ou au point mort ; le dis- 
positif de commande (1) comprenant : 



des moyens de support fixes (5) ; 
un arbre de commande (6) adapte auxdits 
moyens de support fixes (5) de sorte qu'il tour- 
ne de facon angulaire sur son propre axe (A) 
afin d'enclencher/de desenclencher les rap- 
ports et qu'il se deplace axialement le long de 
son propre axe (A) pour executer une selection 
de plage globale de rapports ; pour chaque pla- 
ge globale de rapports, ledit arbre de comman- 
de (6) assumant egalement trois positions an- 
gulaires distinctes correspondant, respective- 
ment, a un point mort angulaire et a deux posi- 
tions d'enclenchement de rapport angulaires ; 
des moyens de manoeuvre (7) pour deplacer 
selectivement ledit arbre de commande (6) de 
facon angulaire sur son propre axe (A) entre 
lesdites trois positions angulaires distinctes ; et 
des premiers moyens de guide de came (8) 
connectes mecaniquement 'audit arbre de 
commande (6), et qui permettent, au cours du 
deplacement angulaire de I'arbre de comman- 
de (6) de changer de rapport entre les deux po- 
sitions d'enclenchement de rapport angulaires 
d'une plage, pour executer selectivement un 
deplacement axial suffisant de I'arbre de com- 
mande (6) pour changer de rapport a la plage 
suivante/precedente immediate, afin d'execu- 
ter un enclenchement de rapport sequentiel, 
c'est-a-dire un changement entre des rapports 
consecutifs dans des plages consecutives ; 

ledit dispositif de commande (1 ) etant carac- 
terise en ce qu'il comprend des seconds moyens 
de guide de came (9, 10) connectes mecanique- 
ment audit arbre de commande (6), et qui permet- 
tent, au cours du deplacement angulaire de I'arbre 
de commande (6) de changer de rapport entre les 
deux positions d'enclenchement de rapport angu- 
laires d'une plage, pour executer selectivement un 
deplacement axial de I'arbre de commande (6) dans 
la direction opposee a celle executee par les pre- 
miers moyens de guide de came (8), afin d' executer 
un changement entre des rapports non consecutifs. 

8. Dispositif de commende selon la revendication 7, 
caracterise en ce que le deplacement axial entrai- 
ne par lesdits seconds moyens de guide de came 

(9) est suffisant pour changer a la plage preceden- 
te/suivante immediate, afin de changer entre des 
rapports non consecutifs dans des plages consecu- 
tives. 

9. Dispositif de commande selon la revendication 7, 
caracterise en ce que le deplacement axial entrai- 
ne par lesdits seconds moyens de guide de came 

(10) est suffisant pour changer a une plage autre 
que la plage precedente/suivante immediate, afin 
de changer entre des rapports non consecutifs 
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dans des plages non consecutives. 

1 0. Dispositif de commande selon la revendication 8 ou 
9, caracterise en ce que lesdits seconds moyens 

de guide de came (9, 10) comprennent une came 5 
de guide d'arbre cylindrique (36, 46) adaptee selon 
une maniere rotative angulaire a Parbre de com- 
mande (6) a Pinterieur desdits moyens de support 
fixes (5) ; et des moyens de verrouillage (38, 48) 
pour rendre selectivement ladite came cylindrique 10 
(36, 46) integrate avec lesdits moyens de support 
fixe (5) ; ladite came cylindrique (36, 46) compor- 
tant au moins une rainure formee (39, 49) engagee 
selon une maniere de glissement par une tige (40, 
50) s'etendant radialement a partir de Parbre de *5 
commande (6). 

11. Dispositif de commande selon Pune quelconque 
des revendications 7 a 1 0, caracterise en ce qu'il 
comprend des troisiemes moyens de guide de ca- 20 
me (9, 10) connectes mecaniquement audit arbre 

de commande (6) et qui permettent, au cours du 
deplacement angulaire de Parbre de commande (6) 
de changer entre deux positions d'enclenchement 
de rapport angulaires dans une plage, pour execu- 25 
ter selectivement un deplacement axial de Parbre 
de commande (6) dans la direction opposee a celle 
executee par les premiers moyens de guide de ca- 
me (8), afin de changer entre des rapports non con- 
secutifs. 30 

12. Dispositif de commande selon les revendications 8 
et 1 1 , caracterise en ce que le deplacement axial 
entralne par lesdits troisiemes moyens de guide de 
came (1 0) est insuffisant pour changer a une plage 35 
autre que la plage precedente/suivante immediate, 
afin de changer entre des rapports non consecutifs 
dans des plages non consecutives. 
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